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Abstract of JP1 01 77387 

PROBLEM TO BE SOLVED: To provide a tactile force driving 
device capable of applying tactile force to plural directions. 
SOLUTION: When positional information x, y are detected by 
a sensor in a two-dimensional actuator 101 and supplied to a 
synthetic vector operation circuit 7, the coordinate 
transformation of the positional information x, y is executed. 
Then the positional information X, Y are successively 
differentiated and speed information X', Y and acceleration 
information X", Y" are generated. When these data are 
supplied to a touch data table group 8, a group of parameters 
related to a motional equation is read out and synthesized by 
the operation circuit 7. Consequently force to be applied from 
a force point to the external is calculated. 
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1. PU2(Cttil&3nSi > •&2^7c7^?^x-jJ 1 

o,. i o,- 1 o.iWttzmtmtfw&i&stiz. 

Ctl(C«fc0. §2^7c7^?^x-d7 1 0,, 10, -1 
0,tt|gSi$n, -e-tt6©&#£W(Ctet,>T#F,. F Y 

[0032] C ©J: ^ {C*IUI^SSK: «tn«. 2 &7C7 

^ai-$io„ i o,-i o.vnwcfmt&fi 
FZftmmnx. y, «gt»?8x* , v *>-«fco'ttijig 



11 

ftStffc©?. S2^7t7i'9 : -ai-^l 0,. 10, • 
1 0 „«{C^«dE^ * h ;MftHI5|Sg 7 * »f 7 s - * 
7A« 8 gRtf s^gtfft < . ffiA^flWtrttfkO 2 a 
tc7 * * a x- * «M0T £ C i *5BJt6i ft 

[0033] 3 . mmmm 

S. c©J:9ftJt9l«««:oc>r. WTKWrs. I&l 

ogimmi:. 2>j&w©tfcwci& or s^j f ^ms $ « 
5 *>©-c*9 . ±jt L/cm i wmm-cwmuc^gte 
%m>*4 ^ccftjfrr com&im^ 

tcoi-rsci*it?^i. */<:. 2>j&w*e>3&ap. q 

IS-CCffiglx, y£*0£Ci#s-CSft,;r. ;ft£W©ttg 
^^T^Citf-CSS©-?, Jd^fc-HW&Z&TC 
#jtlSa&gg©J:5(CttgtiWRx, y£X8i, YHh© 

mmtZJjF*. F, £<&■»« x. y©Wff*f— :/ 
MCttttO-Cb*. 1^7CT^^^.x-^ 1 „ l,-c*l 
fiJ$*iSttgt»$8x. yfcaS-^Tf— :OH&#JfRU 

#f,. f,*:***,. -eur. #f,, F T {c*K&-r-2>iE 

Smifc£PWMK5^-C#g£i*ii\ CtlZYXjz7>? 

^litcititf. fs^^^tcjco-c. #£w©ttg±«p 
*ttgi ©SBBUDgtafccr 2 &7c©#B* tt^T* c 

[0034] ate. ^2©iygs«« l m i m&mx- 

s««wwiaj«k*M(w©fflwciSC"cs»F £tt^-rs 
*>©?**. c©»i^{c«. sr. ^*w©<agt»$B 

x. yZmQ^txn, YfjLt^tSfcg&l/Tttg 
tt«X. Y****. 3«c, ttg«f$X. Y©£{t*>6 

X" . Y" ©^fiS^f h;U*^^|6]?:7n1-fc* > ttg 
tMRX. Y^^UrjIStt«X' , Y' S 
fc. ttgfc<*tWW|6ji;f>F,, F T ©Hfli«r«J&ra 

f-^iffls&oT**, ttgttmx, Y4iigtia 
X' . y (c*^^r. f— ^jf,, f, 

•ebr, ^7 Fx, F,KS5fteT5IHWia*P 
WMF7-f/<"CS43t. Ctt£l#7c7??^x-2 
l,. l.Kttfcfi.- C©«fc^JC^2©HSfifil«fCj;n 
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[0035] c. msm&mm 

J& 2 HJ&ffJ!?8« 2 ,X7C<Dt)%.Ztt*3.t S & ©?* tcO 
(C*fU *3XM0gft-Ctt. $6tC^7c5rtt-?>tr3^ 

7c©*K*w^s?j«fg««g{cBgrs. 
i. mzmmm>m&L 

s. ai oimsmmmmm^itmmwsmso^u 

10 [0 036 ] 1 00,. 1 0 0,-lOO.tt, §3*7C 

Ti'f^X-mfl, 30© 1 &7C7**aX-*£ 
3#7c7*?*x-* 1 0 0 

1«. ^©S-Stt. <K-Jl^3-f>FJ 

1. J 2. J 3£/M/T@£g|5K 1, K2, K3igi^ 

$*i-a>s. ftfc. #-;by 3 ^>hJi. J2. J 3 

«. *P. Q. R£&**^±bT[l&t'tS<}:*>«Cft 
o-Cl^. ttc, VX5t7>?**.3.-$\i, 1,. 1, 

©Sffe«« . # y 3 > h *i e tt zim J J r»*S 
20 sti, c©«*j Jtc{i^f^s*s07nt5J:^«c|S:i7 

fc8»-r4c4*ST:*&. cct, j©$<i>*w 

«. Sl^7cTi'7 t ^x-$ l,, l,, \,frP><Dt) 
F,, F Y . FzJjs^SilS^iJ&S. COt>&W1P 
6*P. Q, R*"C©*B»i#l*7ETf ^^x-^r 
l,. l,, l ,©•&>•?«:<* oT&*8tH<* ft. cti6 
taWWIx. y, z (tXttfMR) 

*^tt*$fts, cft«:,fcoafp^s©«si*5^sa3n 

30 [ 0 0 3 7 ] 0 1 0 tCTfrt-SfS,-*? h bm%m& 
7tt, (SgfUIBx, y, z{C»-^l,>T, S^TtTi'^a 
x- 2*:mi8.TZ>& 1 ^Ti' 9^ *x-iri!fitt$?ZJ} 
F,. F Y . (*JH»*©ltta) . fete. 

^JF,. F r . Fx«. SS^TcTi^aX-* 1 00,. 
1 0 0,- 1 OO.^tcmtiSft*. ttc, PU1. PU 

2. PU3«. PWMxi?h-C*0. PWMF7-.M 
Zi. 2,- ■2,t? : -7)\,?zfu>;V-Qtr>t>mi8.3ti2>. 

[0038] 2. m3mmim<Dtm 

'XCC. m3*)5l0SI©ibff?r01 0£#ftgO-3-?5&IE-f 
40 »3*JB^S8©*JMi«^gtt, §3^7^^^ 
x-*l0 0 t . 1 0 0,- 1 0 0,£iW®-f Ste^K m 
ft®VffltTZ>1)\ CCT«, 3^7c75'9 1 aX-$ 1 
0 ©.©fWfc-Flli ittMJti. 
[0039] S-f, 3^7cT^?iX-» 1 00, ©H» 
^(Cfc-^r&gtt^x. y. zfimtiiZtiZ. Ctlh 

©i4gt»«x. y. z^^^ v^mwmmi^mk 

ZtiZb, (igfffSx. y. z©j^S^Jft*i n ftoft. tt 
BffftX. Y. Z4t£A3n«. ft*,. »^©Xf4, 

50 tl£„ 
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[ 0 0 4 0 ] ate, ■&f&'<t> \-)Vffinm$7 B. (4gf» 
$8X, Y. Zi^aai/TiMEtMRX' , Y' . Z' 

4inaa««x" . y h . z" cn^ow 
r~*t—?*$tBu:. m2mmnmmmx, yh 

ft. ttMftttZ. jSgttfBZ' ta&V&BtBamz" tc 
a-sor. z«i^i6i©«s&^fiiCtc^t>s^-7^-f© 

[0 04 1 ] C©&. ^fiS^i/ h;b?Igt|5I8S7tt. $g* io 

a$ftfcA7^-£©;iatcs-3i,>-c. ^jf,. Fy, f, 
znmz. -et-c. sa^r^^x-* i oo,^ 

#F„. F,. F z . F,£^(c,1wrSJ:5icf|HJSWi4| 
CTL X . CTL„ CTL t #£*£<*ti.S. fcfc. *H 

Jtm>*i. 2iiis^siip«{c«F^si-rjW¥-rsfc 

». WWf*CTL,. CTL„ CTL,tt, #3^55 
7i>f*i-f 100,, 1 00, -lOO.^F,, F 

CTL Y . CTL*#PWMax», f-PU 1 , PU2. P 20 
U3tCft|&$n-5i. &3a7c7*?*x-£ 1 0 

o,. i o o,- 1 Qo.zmmmw>mi&m.f8,z 

ft. CfttCj:*). &3a5GTi»*»x-* 1 0 0.. 1 
0 0,-1 00.ttigS()3tl-S o 
[ 0 0 4 2 ] C © J; 5 tc*gU6}B»fc ititi. 3 ^7cr 

Wax-$ioo„ i oo,- i oo.ictfirr^t 
#F£flLgtt&x. y, z. astimx 1 . Y' . Z' 

fc^tfftiattfWSX" . Y" . Z" tcJ^TpJ^t?** 
^jiiitC^tf s^w©^tcjt.or^F 

SSaTtTi^aX-* 1 0 0,. 1 00,-lOO.S 

*Rwa«iw#tt< . iMfc««raB©3&7cT*?' 

» x - £ £ MPP-T & C £ # pJtg <!: & £ . 

[ o o 4 3 ] 3 . mmim 

±M Uc 3 %7cftJUBttgKi. -ttWfc fc©"C* fc 
2a^Xll»£g©if£<t|3HItC. J:f)f8a«:3 
^©^JJl^ff^-rSCi^Bltilr*^ C©i^%H 
WHWconr. WTKWfS. m©fHtttmt. # 40 
^.W©{!igtcI&0TS^F4^ffl3#^t©-C&So C 
©t§£tCB. S^FW. #.6W©#*ftK££ig£ I, 

x . A©*r afw- s £Me u r *.^tsat*» 6*jSw* 
^ttSttfc^tc. ^^©^.^©{JSitfj^gio 
gtei&Dtrtt^SftS,, Ofc*s^-c. S^JF«ttgt»f8 

tc©^ts#-rs^p,. «»#g:£©»g:te < fco'fln»Ktc 

Him&3a7c*IW«raaiJ:5K:fiaBl»*x 1 y. z 

*xh, yh. zn±©tt«tcSBftr*!4:**)tt»,». c 

©fcfe. mi©^W»«tC*oTW. si ltcin-ria SO 
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7t7***x-* i„ i„ l,Wtm?z%F M , 
F r . F.ifiartfBx. y. z©M«*f— 501/tcWW 
LTfct. laTcT^-xX-* l,, i,, 1,-ctfciti 
3ft£[4gt#$Rx, y. z CC*-3l»rf— :/;Hfc#JR 
U *F,. F r . F t £3S&£„ -£LT. ^F,. F,. 
F.KWtei-SBWWfciPWMK^-f^-CIS^S*. 

c*vfri;*7c:r{'?- A x-£i 1 . l,, l.tc^-r 

a. c©<t^tc^i©iD5fe^tcj:ti«. mmmmc 

iot, #£W©&B£^ftfi£©ffi»©M(ci£;DT 

3 a7C©^Jt^ff^-r & C £*$T? t s. 

[0 04 41 ate. g2©3SR8tt». HtW-SOftft 

*rt 4*^w©fia«cjt u rs* F 4 & ©r £> 
S. C©t§&te B. sr. #*W©{4StiM8x, y. z 
4H9K5WXH. YH. ZHiOEMHcSaftLrttB 

fiMRx. y. z*#*s. ate. tmtmx. y. z© 

flttWRX' . Y" . Z' ©£tS-<i> FW«fP*|Sl4S 
Tfc*. ftgf&ISX, Y. Z*g&#G-CjI£tjN8X' . 
Y' . Z' Sfc. {iHfcieWWrSji^F 

F r . F.4©Hfc*»5rrS^-:™*J8*or*j 

*. (isttrBx. y. ztmBimm' . t , r te 
-e-o-c. ^f x . Ft • F,«:*rtsrs®Kis«*p 

WMF^-fA-C&^St*-. Ctl* lajicTi'^iX-^ 
li. la. l 3 tc^&-rs. c©J:^tc^2©Hte^l 
teintf. BSft««(cj:-,r. S(^S©glf^|fii£ 
^.W©fl[gtCt5D-C^jl4#^-r S C £ 1fiXZ 

[0045] d. m4$mjm 

'Xjc7i>?*x.-f*mi±Lxm^2> Z'X7z<oj}%m® 

^stcra-rs. 

i. mAmmmnmm 

1 2w^4*«i^sitc^bs^a7c*»ig«i«g©7'D 

[0 04 6] StC:tet,>T, AB, ia7cTi'^*X-$ 

i. -. 2a7c7*?*x-$ i o, -. zwtyv* 
ax-*ioo, -«r»jai-rssiifflii c^^^-c*t). 

PWMF-7^^2^^trt,^. ©J 
ffll C^-^T-Ati:. XH. YWfcicfZHKWi-SWffll" 
S5J:»)if^3n.5*5. t,>-rnfcl5-©^(S-C*.2./c4?). 

si ltcte^ra. xHtcwrssiiaa5©*4igiKL. 

b. «T©sp^^e»«ffiX3ns„ 

[0047] 20. 30. 40. 6 0 Bv;l/^7"U^if 
■C*0. 2 1. 3 1. 4 1. 6 1 BA/Dg&grc* 

*. 22. 32. 4 2iz&mm<D%&in'ymm 

m&T-7)l>X$>Z>. */c. 2 7. 28Ba^@K8¥r 
T**aX-jr©iH»b«tf©-a«»BB*>6& 
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£. 2 3«S!R|51S8-CS>»3. jlg^X' (C»^^Tffl 
*©aR*tf9. £/c. 2 4. 2 5. 3 4. 4 

0. a^©2^7C7— ^^e>«fiEsns. *fc. 6 4 

(ilt5(©2;X7nr-7-;U-C$,-2, 0 26. 3 6, 46. 5 
6. 66{iJne& 50BCPU. 7 1ttfv^7 , |/ 
9?. 7 2BPWM F5-f/fC**. 7 0Bftt;fr 

JM» 5 ft*. «t*«ttJiiE^-^JKOA*«*F 
F £8BttSiSfg<&£ ©W&B7 f f- ^ x- $ ©tflgCC J: 

r>r^?cs. S2 (a) tttet,>r» t^ogi o 

WTZ?*x.-$if>P>miUbXl<>2>l§£t> 

ri>*ig££rR-©;frF t-r at, igsd 

nfaOffilWiZ. Ctltt, Ti'9 i *x-3r<DJt^ft 

mmmufphvi, *. c ©^ 5 txnumttwsEr^ 
<. ^^tt^E^-^gf? o«. t»R©Htbttttit 
E^-T^a^fltj&shs. e©wr«. (aatefexfc 
*-^c>ra»©fiyj#i4ffiiEf— 7*^© 5 *>-o#afl 

HISTC* <3 . cntcj:<3. 7i'^x-*£fga&-3-sii 
x - * * DKS-T £ 3 A MMBMimtoz <fc o r^b b 

[0 04 8] 2. $4ggtB&B©ttfE 

ft4Xlfc£8©ttf|:&l91 2*#JHt/OOSWH-r 

1&7C7* *»X-$ 1 . 2i)C7CTi'5 L aX- 

£10. -, fc<fcc;3:fc7t72>^*x-£ 1 0 0. •••*> 
6©&fiUtmttxl*. S6^H18gg¥ 2 7 . 2 

x' fcicfsjoasitsx" -7>v^v^^2o, 

3 0. 4 0{C«fc-,rB#^flI^S$n > A/D£&2S2 

1, 3 1. 4 1 iftVXmm®tf— 7)12 2. 3 2. 

[0049] iC^T. 3^?tTi'^*x-i? 1 00, 
t#$Ry. zfesiWCAS. C©Jf£, ttOHMRy. z 

«. Y«£z«©(iai»&>6tti&stia. s/c. ftgra 

$8x**2;Xtc7 ^ j.x-5? 1 0 , -#>6©k©-C£>3 
fltefctt. {4gttfRz£0£t,T. ftgtiWRx. yCCS 

l#7c7*?.aX-£ 1, •a>6©fc©-C£>St§£K: 
B. (4gt»«y. zfcOiLT. ^W©^*stfbn 

a. astSfBx' fcj:{>-*aastsi8x" k-x»t 
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Z>. *fc, «g!©ftSPA#EXT, — B, vjU*:^* 

teo(cj:.,tis»ii^isnm A/Dsaftse 1 
a^ext. mmzz^omm 

[0050] s«i*iiS©iSg[Aiffbn.5. c© 

10 

F = MX" +pX' +kX+fl+f2 5U 

CC-C. kX©«B. iltRH]iiS2 3. 2£7U7 u -7%8f 
24. 2 5teiO'ttIgiS2 6{C«t-,r*^S3n5„ * 

r. fistfffix^js^iisszstcmt&sn^i. j§ra 

K2 3B. 8K1IMX' &gt»$RX*2^ 
jcf— 7'^8f2 4(Cffl^-ra^ > 2*7cf--y*»2 5 

{cw^-ra*^siR-ra. ganmx* *5E©<ii^-r 

£6«. (4gft«XB2^7cf— 7";ugf2 4K:ai^$ 

m&mmx' ifi%.<m*m?tj;h^ &m*nxit 

20 2^7C7 u -^Sf2 5{Cffi^Sna. C©2>X7tf— ^ 
;b^2 4B. ©Jffll©»fliJi.5ri'5 L *x-^AiiE*|Sl 
«Ctt^ri,^ii^©kX©fiI?rtSttO-C4s0. 2 
^7cr-^JUg¥2 5B. Tf^^x-^*m^(Sj«:«i^ 
ri-»SJi^©kX©ffl?:^L/TC>S„ CttttJrO. 7 
^?i-if©lfif / p*[S]{Cj;-,-C. #Hf S-f— 

[0 05 1 ] *fc. 2-^jtf- -/JH¥2 4. 2 5B. ± 
i6 L/c J: -5 fcft^:© 2 yocf— ^;u«c «fc -o r 4i 5 
^. »g^»fBX• ^2^f—^;b»2 4. 2 5{C«*& 

30 $na<b, -e©fii«:it;cTast©2^7cf—^^^© 

l-3#jgfl<*ft£„ -f-L/T. ii3W$Hfc2^7C7 i -7';l' 
^6. agttfSXCCjSOT. kXOMWIim?*?-* 

at»«x' t**sti. kx©ti*3s*s. c^bT. 

kX©ffi?r^-ra7 r -**l2^7C7— 7-^2 4. 2 
5^6K*ffi3n, ^*Ui34afc7 r -f*5J)n»S2 6-r 

to»sna. fc/t't. (4gtt«x«5S2X7C7 i -7';bap 

24. 2 5K0«Si*tl&<,>JS£CtB; O^rfg^-raf 1 - 

40 s2 6*-6. kxoffl^fg^-ra^-^^ai^s*!*. 

[0 05 2] ;X«C. SlKiSfpX' ©<BB. 2;X7cf- 
-^^3 4(Cj;o-C«$na o C©*^. (iStS^R 

&mmxicm'i^xtm<D2,X7t7-- 
©io*$atRstv, a»?3<afc2^7cf— ^;u*>e.ag 
tfigx 1 (c»^c>■r^px• ©ffl^r^-r-s^-f 
tt^na. ofc*^r. iiawfgx- ©#&6-r<&ffl» 
ffixfc^issn, px' ©ffl*5S$a. 

*ffll>-C0 3 (C/t^-T # ^>gp©7i'5 1 ax-^ £8gt!j L/ 
50 TC^Jg^tC. ^" $ > B &-JZ&&XW brmctbx 
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(0 05 3] ttc. ^HC^-TMX" ©ffiii. 2^f- 
-^«4 4KJ:-9'CflfesSSnS. C©»£. tiUHHR 
X £ jhl&tlMRX " # 2 #tct - 7)l>m4 4 (CffittS n 
££. ftBt*$BX«C*^OT«&©2^^-:/A-©5 

ftoiojjjawsn. S9?snfc2^7cf— ^*e>j« 
jigitssx" K*fi£;-r-5MX" ©ffi^gTp-rs-f-*^ 
g!#H3Sfts. i/c*s-:t, *nagt»$8x" (ohtiht 10 

{4gt*$Xfc#£3ft. MX" ©tt<Dffi*sS*.2,. 
[ 0 0 5 4 ] ttc, 5£ 1 ttfjkt f 1 ©<t«. <aatt& 

x. jigttax' tecfc^ttjsgt»H}x" <c*-3i>-c. c 

PU5 0"C£j?S<*tlS. £©)»£. CPU5 0&. rtgp 

©* v*#M-r s c £ k j: o raw tsfcttmgBiSfe 

AOUJMMMRX.. X' , X" KSr?l»?. f 1 ©ffi£ 

[0 0 5 5] jZiicmt t zomzfjk??-*? 

it, JWBAJjEXTtcarJur, 2^C7Cf— ^6 4* 20 
#JH1-*C£KJ:o-c£jS3*iS. «*.«. tf-j^-A 
«Wt S £ *©»f««c£ C T^g|5A^ EXT ©tf# 

ifcffi^f&lrtb-cfctttf. afiaiKitcra 1 ©# f 2 * 

nj^-f£ <:£#-?#£„ C©fc«>. t-tf-KCCCft* 

t#*mttt&. 30 

[0056] C5 0T£/iS3<T,fc. MX" . pX' . k 
X. fl. f 2©&<B£/ ; jrf7 r -*« > flngg§3 6. 4 
6. 56, 8 8«:,fc->-Cftif|t3ft % tftfc:J:<5. #F£ 

JS*'r*f s -*DF«»jso»«e8*>6H«j3n5. -e-t 

t, [4g«fBX£7 I -^DF*i|iiE7 : — 7-;l-gp7 0K:m 
&3*aS£, tt«»«X«C*-3l>ra«[©*|jEf-^U 
© 5 5© 1 o# jgJR s SIR 3 tltcffisE f- - 6 
7 : -*DF{C*titc;-rs«iEffl?rfi7n-rS7 r -i'DF' # 

ittiETZCbifiVttZ. ^Kf-$DF' *if7*f 40 

F'<9»BR7 3. -fcfltt&Stiii, #«7<-F 
/<9*B»7 3. •••«> 7i'?-*x-*®26$icJ;Sl£ 
Jl%9}>*®lffltZ£'}K.> l#C7c7*?»x-$ri. 
■\ 2'X7c7??*x-Hio, -. *»J:tf3:fc7c7i> 
?*x-*i0 0. cft«:J:»>. »ri» 

* x - * ttiJr feoftj] F «*»KfMI*' 5 C <fc **C * 

s. 

[0057] C©<fc *> Ktmmmx. J:ti«. &«©7 50 



ftHPP 1 0- 1 77 387 
18 

tern®? z c £*s-c* guntttcft/iKMai i c 

*s»:7A*«&-f£C£*JT*.&. ttc. MMumx.® 

kx©fii?r^4st»$Rx©*^^f>•rjigt»^sx• ©fH* 

Jffi&V&'^ji-ZZmmcQV. mtttjjF 
3**C£*fC**. £©18*. *HM^©^KIgtt 

*»*sa©wwc*iir*itf. A©«tt*ra*s*fc 
«fttt*iBir s c b mv ft h . 
[0 05 8] e. mtrnmrn 
m 5 mmmmt . sir 4 xmbs £ Ntttc^^co^jiaB 
ttggjcwf s«>©raa. »4His^'c«. shz> 
y-frw&amnx, y, ztaasanf— ^22. 
32. 4 2*ffli>raa@Bfttm». m^©a#i»x, 
y. zi-cAa^^h^iiwi/fc. £c5r. &ats 

«x, y. ztt. S7^? a i-$0l»6a!(W 

s*-r©iEfi*§^fi7n-r.2)fe©t , *^e>. cti6(c 
«fc^r3^7c^wrt©fi®4«fS-rsc£*srt5. * 

C-C. *59aUW7B. {ffitimx, y, z4»>T 
MBf— ^*t«HL. chcc«tija«^giC©S«cc 

[0 05 9] 1. «5IKtk^tt©«lS 
«5IHt^flkDfl|iiK«. HiH*#JRtt/-3-3il!P!TS. 0 
1 3«^5HJS0.H(c^5^7C*«igS6^g©^D 

^ai-jrtt, 01 l{C7R-r3>X7c7i'?-AX-^£|l 

[0060] 01 3{Cfet>T, WBIIC^y^Att. x 

l»t*nfe|tO-<i!)flWtC*4te». xHtcnrSMMV© 
#£0jnU fl&©ffl3P8WC-3t,»Ttt£«L-cas. ft 
fc. »5jUB^S{C*jW5x. y. zftlli. mSteJcO' 
*4l0t»«©X. Y. ZttiRfcO. §1^7^^ 
ax-^l,. i„ 1 J o4i4>M«Slt-r«. HW I C 
f-yfAtt. «T©iR«5»*»6flWiSh*. 2 6. 2 
8. 3 7, 4 7IJ, 3*7cf— Mr*-,t, »»©2 
*7cf— 6*^3*15. *te. 2 7, 2 9tt^7 

^-fffliEf— /Ar*-»T, cn«:<t0f6©^ , -7^- 

>KJ:*lii&Wf*>ft*. *7c, 3 8, 4 8WJHH7— 
[0 06 1 ] 2. JH5Xtt9^]B©nff 

s. 

2 - 1 : A* 

l^Ti'fal-*!, 2^7C7i'9 L *X-3f 1 
0, fcJ:0 t 3^7c7i'?3.x-if 1 0 0. -*>6© 
§firgt»ISx«, flk^@Bff2 7. 2 8-CJE^j»^3 
<i. S&tMRx' £ttjlgtt$8x" *s#7**»x-ji 

x 1 *J<fcO'§flnjIKtf$gx" *$ 4 v;l^:7-U*-*2 0. 
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3 0, 4 0tC«fcoTB$»8£SS*i. A/D^&£2 
1. 3 1. 4 HCj:oTri>$;Ufi-^{C^$n5. * 
fc. «&©{fg|$A2jEXT. -B. v^f^uneO 

T^iuHi^fcSftati*. ft*. «R<DJW|SAaE 
XT, «*.«. MS&S&'MDV&flHR*. }Sg 

[ 0 0 6 2 ] 2 - 2 : 2$b#fl5£©ii?i? 
C©WCtt. xHft<D ; mi5m.$.tLX, mimWBB 10 

F = Mx" +ox' +kx+f 1 + f 2 ar 

CCX, kxW3^7cf— ^;l/2 6, 2 8te«fc^5^ 
-t>WBE?- 7;l<2 7, 2 QtCi-oTWBSti. px' 
BS^^-T^ TfciCfSJIf— ^U3 8CC«fc-,T 
HfflSti. Mx" IJ3^cf- ^;t/4 7:te<J:O t i!tg-r- 
^U4 8K:J:-,rgLffl$ti-5„ 
[0 063] <Dkx©gtfJ 

ftgtffRx. y, ztcS-^vCkx.^rfSfflU kx.iC 20 

[ 0 0 6 4 ] fiStS$Bx^Stf?[5ISS2 3(Cttif&§h5 

4. aftl3R2 3«. jiett$fix' K»-3t>T. <4Bf» 
IRx^S^TCf— ^JU2 6{cai^-r5*\ Z'-Xjt^~-7 
*2 8lcm?ZfrimV{tZ. aKflHRx' #IE©fii 
£7frffc6B. <4gtSfgx«3^7cf---7';l'2 6{cai^ 
3*1. jftMWRx' #Jl©«tStft6tf, figf»$6x 
(*3&7g7— 7*2 8{CHU73ti&. C<D3-£jc7— 7 

S&^Tl^if^Ckx^ffiSr&ttLTfcO. *fc. 3 
'Xjct—7)V2 8 B. Ti'^^i-^^^ifiKcafcl.^r 
0€>li^©kx 1 ©II4tg^Urt,^„ tftfcto, T 

[0 06 5] >*vM-$miE7— 7*27. 2 9{CAD3i 

x,«:*tj£;-rskx*s*ftWStiri,>S. Lfctfot, A) 
SStlHRx" «:«-3l>Tkx,(cJ«iE*Jfc-f C4#T?* 40 

5. c*i<cj:»), gffifcOJ: 5 £**««©»»£«:«*:* 
ro&oj &s<,>b r^t5*j ^fprrsci^-cs 

[006 6] It, kxCHrJgmt^f-iiii/^ 

^27. 2 ga^ssa-msn. 
tti3nfc-r-^ASttg[S2 6T»Dgt$n5„ /clfdU (4 
i^$gx*5^3^7cf--7';U2 6. 2 8CCgttS$*ifcl,> 

r>rt>5. Wc*^t. /JDl?g2 6*>£. kx©<S£?g 
^■f^^-if^ffl^^n*. C©i#£. kxtt, Gitgtit SO 
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ffix. y. z©^6-T. jSSflftgx' fc J: ODnilgti 
«x" £#fSb/ck©£&£„ 
[006 7] ©px' <m» 

3«7C^-^*3 7 tcfl«ftSti4. Tit. ffiCtfttt 
y. z(C*fJ&fS2^7C7 i -^l'*ijl^3n5. C©2 
^7C7— TVbB. pi(4Btt$8x<i:©K^^trt,i 
5. C©/c&. &gtt$gx*s3^7cf— 7-;l-3 7K:«t& 
i*ttS<h. jSlR$tl/c2^7C7— 7)l>*&mUX p<DfA 

T*2«jcf— 7)\>&miR$tiZ>. C<D2-Xtzt—7)1 
B, aiXflNRx' ipx' ©BHUtSBeiz-C^S. C© 

auKtMRx' amnt- ^3 8 

i, jMtR3ttfc2#:rc7--:^£#ML-Cpx' ©ffi£ 
^Tr-^^ig^ffiSns. C©t§£. px' B. 3# 
7U©ftgft$6x. y. z(C*tj£l,fcfc©fC&3. /c/c 
U pOlKiot, 2''X7CT-7)V*mtRL-a,>2><D 

r, s»f— :/*3 8{c2Ma»fttt*ftfctfsct#r 
[0068] ®mx" (omn 

Mx" ©iHfiL^SfCB. px' ©H^iEflKcfrfcft 
S. &gtf$fiy. ztcg-^T. 3^7cf--^U 
4 7*«fiSTS 1^©2^7C7— ^*i3i«$n.5. C 
©2^^-^l/B. MttSOtilMxtQMto&tX&l, 

x\<>z>. zcicimffimximtestizt. Mom^m 

*J«»'f—^4 8Jcett&3tiSi. M©ffi&C*fl£;TS 
2^7cf--7';l'*sStR3tiS„ C<D2,XjC7—7MZ % 

JniiSttlfix" iMx" ©BB^s^brteo. -ectc 
m^mmx" imtezti&t. m x - ©fii^^-rf 1 - 

^*iR^tB$tii„ C©t|^. Mx" B. 3^£©{4g 
^fix, y, zicftfcLtcbVHCteZ,. tctcL. M©ffl 

[0069] ®f i*}«tvf 2<omn 

«wf^ns. ^.ctD^. tegw^Rx. aawftx' *>• 
^mmmfrnx- {c*-5t,»-ccpu5 0{cj:-,rf 1 

* s »ffi§na. &tc, 2^7c^-y;b6 4«Cckor^SP 
A^EXT(C*tIc;-rSf 2*i»6H$tiS„ CUt, £ 

n6©§^-$*i. »»S36, 46. 56, 66(C<t 

©wether. a«i*ii^;©sg?r. 7—7)nm^x 

[007 0] 2-3 : **-£©» 
7i'^x-$©|gttB > ^4^^iH«^ftDh 
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iE-f-^KO^^Ol-oASjStU^n. MiRZtitcffiEf 

*DF" *iS8*HiSni. CftCC«fcO> 7**:xx-£ 
©**8tt*l*iE , rSC£*S"C*S. ^K^-jrDF' 

SE7 4 — pJiy £|H887 3. 7***x-ir©|6 io 

«WCJ:**^«»4«I|W4J:5K. i:*7g7***x 
2;X7c74'5 i *X-ir 1 0. fc<fctf3 
^7E74'5 i aX-5f 1 0 0, -SMW-r*. CtttCj: 

[0 07 1 ] 2-4 : f— ^©4j« 

3^7cf--7'Jl'2 6 l 2 8. 3 7. 47i^y 
-*«Ef-^*2 7. 2 9, 7*3 

8. 4 8©4fiS«coi,>rsiwrs. c©{utcft-,ttt, 

Hi©3^7c7 4'5 1 *x-^ 1 0 0#iM» I C^-^^tC 20 

SfeKsnt:t>s4>©4-ri. ccrs, A©M*>6f§6 

tlZ>tim.Z3'X7tT?9-*x-$ 1 0 0T&ffi«rrSJ§£ 
40 1 4t«ltmiBWS. 
[0 07 2 ] mew? J: 9 KHfls-y-S *A©*K»l/S 
TSi. Hf»HPSttA©iW>652>F**W*. C©£ 
*Ftt. &l^C5E7*?-aX-jr l,. l,, l, (c<fc 
oT&^SftS^Fx. 7jFy. 7JF z ©£(&#£& 9 
£5. — 1^7 4'?aX-^ 1,. 1,. l,j(pe> 
f#6*i*(4gt«fix, y. ztt. tif^FS<!)]tff«ftL 

C©ffi&P (x. y. z)KteC»r^3Fx. F 30 

y. Fz«, tat. as. aaitfcjioT-xfcje* 
s. c©w-ci*jl^©7^^ a x-$ (t 

i/<«c*i(c«ar*«Ha»e») £<&ho-c. 

©&{igr©7JFx, Fy, Fz£J^8Jt,T. &?— 7 

F x £fS S fcfetc 1 ^7C7 ? ?■ a x - 5? 1 , %mW> OX 

tZUt&z. c©fc©. A©«©&{4B«:fcoriB8& 
Si£4(igtt«x. y. zfcjlfJU C*l6*S*l6-5tf 40 
T3:&7cf— 7\)U2 6. 2 8££ffif£. 
[007 3] JJ«C. aK&ASUCKMl&rdT- -^JWD 

4fi8«cot,»rtt. »f¥-7-S4A©»«:»i/^r. ffiK© 
jig. AlgfltCCmftfcXM? S C 4 (c <£ TffiDti 

c©^si4ffl©#fii[g{coi,»rm». zcx-nzti 
msmvatftmnnx, y. z<t*nt^w. cntcs 

^X^WtT-rf^l , 4 7. ^7 
^1/2 7, 2 9, *s£&m&f-7t\,3 8, 4 8££$ 
TS. ^fiR©tf»J{C*ortt. Fy. Fz©^|S]*s-S 
4&SJ:*>(Cl,T, *^*Fx{COC»-C±ieiffflI^fC>. 50 
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C©«. Fy. Fz(coi»"CBItt«c»HW*tfilWJ:i.>. 

ottt. Ctt«tttctflS«ttC7r. -S©*6Lh©n» 

[0 07 4] cut. *^-^ta«-rac4Kj: 
or. A©«*»e»»6ti*iiW*iH»r*c4*ir* 

*S^-r^Ci*s-C^^). C©*S£, 1Wt©ft63S>8. 
«3&l>ofcSM4**Wr*c£#«J|&4fca. ft*. 

4. Hff-T-SjftswSa&fetifclWI***^. c©|$fc 

<i»&dn«isn«ak£ttBm«Hx. y. ztararw 

[0 07 5] C©J:5«c«tlt»»K:J:*i«. lltBHt 
*fT9C£tt<. flUHMRx. y. z%ffli,>tSf-7 

*. Sfc, 3^7c7i'9 i ax-^«g4«|^-caiS-r.5 
C4 4Lfc©-C. »ff^S*E« f »«Ht?BHfcS«5ci 

©sa^4ws-cifS7-;i/{ciSfli-rsc«b3j5t7#. s 

ftfifl«P*>2lll*ftW*lt»i C> o fc&5?£fl:©aJ5£-?> 

[0076] f. fus-mmm 

ejwi»ai-ctt. c©is^©-W4i/T. iH4Xfk^ji 
[0077] m i6«. »eiai»»«:«t>*K5-f^ 

i/a 5 u-^©^n S{ctet>r. 20 1 

4S(lffl-rS. */c. 2 0 0tt*? h7-^NET{Cgi^ 

^20 1 Kfcaa^ay^AasiefiSttSj^K&oT^ 

i. C©HiP^a^7A«. F5-f^»5U-*©tt 
ft£ifflai-f£fc©-C*o-C. fCKtt, ^>K;UHD. 
^7 2»?^3f;bKP. 7 4'H2^I/'<*;UAP. fei^^ 
H U'<-S H)f©»ff^-{CBaJ4ff4-r5«;ft©* > ? 

i/fc*-)t. m®7u?=> &z%Mtm. met 

■f©»ftlBi*SEKrsc 4*r**. 
[0078] cc-c, ^-y^-JU3>tr»- #2 0 1© 
«fiS40l6(C7n-r. IK^ti^K. ^-y^jU3> 
C»-#2 0Ut CPU300. ROM301. R A 
M302, /^-K7 ; ^^4'3 0 3, ®fi^>$-7x- 
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X304 v CD-ROMF7-r^30 5, fc^WiSiW 

[0079]CPU300 tt^X Srft UrS«^SP»5C 
Sl&SJrtfcO. tf-^2 OO^^Wffl^P ^5 A#& 

T-gfiU 5fil/fc»»^a^7At^-Ff*-f X*3 

A*scD-ROM«cj:or«»*ti*«d«:iJ:. CD- 

ROMJCttttShrc^SMffl^oy^ASrCD-ROM 
K7^^3 0 5«C<fcoTR*fflb, Ctlt-^-Ffv * 10 

^«c*»ttt*J:5«:cpu3 0 0««fflrrs. ft*, c 
Ocfc^^tS»mi, ROM3 0 i«:«BftShrc>SS 

P^Afc^frfSBKCtt* RAM3 0 2#CPU3 0 

*<D^^^f t -^« t ^n^Aoatfccjecrwiaii 

C^9^A(OB83tiSJ:9(cft-9rir)«. 
[0 08 0] Wffl^n^A^Uffsnsi, /<-y* 
to>e*-*2 0ltt, ate^D^^AOcgeortrr 
*«-*vs&*~ 7^ *M#As**Bfra. cct)^^ 20 

*H^VStt7wx:/u>(DP«cffl*3ft, — 

x **(I#AStt7>:/AMP*/fLTXtf-2;SPfc 

[0 08 1 ] £tc. ^>FJbHD. ^-y^^K 
p, r^-fen^^APlcrag.* i#7cT**.*x-£ 
2 0 2, 2 0 3, 2 0 4*iSSK3hTfcO, 2/7H/;< 
-SL{C«2^7c7^^^x-dr2 0 5^Jg^Snr^ 
C*lfc<D7**:*x-*tt % WJHC^ar^AfcJ: 

[0082] WIICf^A*^ ST^aX- 
*<D{iEtffRX (SI 2#fl§) f^-VtJ^>b'a 

-#20 i*cj£fi3ft£ 0 cntc^o. ^-v^;u^> 

JUA Pfcitf* 7 * *^$OUK P <DB#ii#:R£*lftfcl 

^m^As^^s-rs, 

[0 08 3] ^-V^;UrJ>b'a-^2 0 1^6 
2^7Cf— ^82 4. 2 5, 3 4. 4 4teJ;tf2 40 

iw^oyyA*j*ffc{cjaf3tifcai^«c. 

v A©«ff cat or 5? ^ *<&rt§*£irr £ <fc 9 

j^r-r 5^->r«M>F;i/HDoMifpi&fi< 
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[0 08 4] *fc. ffl*SS<DT8KCtt fc IXjiTir* 
0 8"CWtJSStiS3^5cr^**x 

dr3W^^F;U»(taiB2 0 9K:ai*3h*4, ^ct, 
h^MHSfTtXl. 3?fcS7***x-**r|HftT 

SKIMi#«£tt3ti&. fit, SUBMI-^cjco 
#l^ST^^*x-*2 0 6-20 8*s|8«!Sti 

tt*4*.*c£#rfir k ma\t. a— tf-#^>F*H 
DOWtiotWW- F u~**cfflllUfcj:Sft 
fltefctt, aiSSSSriTS&CCfflft-rct^r**. 
[0 08 5 ] co<t5«c»6*JWfJ»R:J:h«, mil 

n^7A*CD-ROM^^7 h7-^^Uffi!t 

[008 6 ] g. imm 

X. jfiMMRX' fcJ^JJOilgtftffiX" UE*A-y*;u 

sci#r»*. *fc. emtax, iiaw^x' 

U C*i4JBC>T£7**:*x-**^LTfc,fcC». 
tMRX. i$gt#«X' fc<£tfftlilgfit«X*' 

wmm&*toftzi*ti\i, mtitdffivxitzimr 
[0087] ®±iam 1 xmaio 1 

feJ:<, ^^tf. 01 7tc^TlHlf^ i ;^-ACCl£fflL 

-iry-y uy>f F^*-^4fla^nB<t<. -eco-fe 

©wtcinK, A^ft©ao^^^gp^fflc^ft< it, 
s«»©*a#y*-Afrsc4*sr*, 

[0088] OJJB»2*«0B»©2;*7cT^f-*x- 
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££. m 1 8 (A) K.m?isa ■< ■< -j i> . |SJ0 
(B) ^.TfcfYvAVi/a. 5 U-ZOisy b U-K-^tC 

ti. 6rtir»ft^s*»fws a, ***ft io 

7tC^Vf n-dry-y u-y-f F-*>*-*3££ I^tcT^ 
fai-dil/TlO, SI 9 (A) tcjnTSEttJfcK© 

^t-^Cl, C2CC&4#©*?&3gg. &4$©* 

c©bb. ^B!WSffl«I#Ktttlft^»l«B•c«s**a4^ 20 
«w 5 c 4 ft < ttft-c * s j: 5 tc u . *mm&K.m\ 

5 45**SW S«fc 9 Kg- 1 #7C7 * * a x-* £ijHj» 
lWcfift/uiRiitf!©A4'5L#. — 3<&SSgiirt£^> 

K. HI 1 9 (B) fc*T3&7cajHH«SB*»80T 

£-rs«fc5«:jSI§l,-cfc<fc(,». c ©*§£«:«. #f,. 30 

[0089] ©JJBS43HBB»Ctol»T. StttfgiC 
©S-K5j<-*MX" , pX' . kX^I^-rs^-df 
*2^7 u -^;l/g¥2 4, 2 5, 3 4. 4 4 rt> 6 Steffi 

l/C «>«*:<,>. Sfc. 22Sc7£'*:*x-* 1 OtCWT-5 
)»Htff85£©&><5;f--*MX" . pX' . kX£Hffi 

figtsfgx. y, ag^gx' . v . 
ffiuenmx" , v *aaii*^t>*yt7Kux4« 40 

HTfciO. S^T^^x-* 1 0 OJCM 

•rsa!Si^gs©s^-7^-*MX" . px' , kx% 
jwarsa^Kt*. figfirax, y. z. omm 
x' . y' , z* , maatiHRX" . y" , z- 

[0090] OS fc. JLKftWWBJBKCfcV**. * » * 
f-ff- :/;i/8f k: Stt;frfl5£©&#gjt£ Jg^-r 5f- 
>*ttttl/rfej:i>. c©t§£(c«. ftBfiNRX. jig 
tWBX' . MIgtftfRX" {CJ6CCM. p. k, f 4l> 
o/c^Stoa*!. j»»^-jrf—^»*»6R*W3 so 
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ft. &fflR4ttBtt«RX. augflHRX' . flUtSKHR 
X" £Sg-rSC4ttJ:o-C. ^F*»IU3ti5. * 
fc. &&&«-S©ffi-C*oTfcJ:<. $p>{c. pg&tt 

[0091] ®ttc, URntbmmmcis^r. Mm 

as^MHcHflsr**. Tftfc*>. ox' *#ffi-f 
SIRfc. ffe©tt©jiSt»«y" , z" *fl!i,»Tc*i4* 

wriA^Kor s/c AauKtc#£?&M 

x" *gffif *KKC. ffi©«l©»jiattffiy" , z" 4 

^MC&i^ftTOSf 1 -*©™!*:. aWMCfcot 
MRU tt6*«:ffia*»£{tJ-*J:9«:i/"C<>J:«r>. * 

fc, ±tsss 5 mtmmicis^xsmLtc^f—zfjKDi. 

Steffi*. 94. J*3XMg£flKcaflli/T:t>ai». 
[0092] ©Sfc. JJBSSOK^IK^^-C. itffitt 
$R4flDiIMf18tt. tkWt«*tt»'rsc4K:J:0IWH 
Uci)K Mjia*>1tttJ;9#;ffibTfc5l 
1>C4(J^H-C*S„ S7c. JtoSg-fe>1f*>6fcUJ3ft 
51»iaHtflHll*IKX8l»L-caBEfll«. {4gtt«^mffi 

[ 0 0 9 3 ] ±ieS^ife0^feJ;O : tt.ffl0ll©^ 

i»*^i/rE(rr4c4fc?«6r*a. *fc. c©n 

■Cft < . WBJm&fl)** * - f 4«SIW$8 (&8M 

rsc4fcni|gr*4. cc-c. I2^(*4«. ^©g 

(c7 - oy7A©teart^(si-rt.2.fc©-c*o-c. 
aw. asa^^^d'. %=f*7,L cd-rom. %m 

[0094] 

[&W©aSS] «±ttU!0fcJ:9K, *»M(cfft>*|6 

w*3anfKj:ni<. a^i6j©^*ft^-rsc4*5 

[BiBOffWftttm] 

[01] *»WCC#t) 5 IV 1 HSI^!S© 1 ^5c*JUB 
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[02] mW£ffl&K.%t>Z> l%jcT?1-*x.-ii<D 

[05] raxMBfttcftb* i '4stii?mimm.* * 

[06] llfim^K&fr£tf*>g|5K:flH>6ftS5' 
[07] *^M«:^toSm2j|IBF5.®<D2yGc^KK 

[08] I^H»SI«:^t)5 2^7cTi'? J LX-^o 
fl?fiS£^f¥ffi0-C*£. 

[09 ] KjUfi».®{C^t>iffi^J^ftWf4/c4&0 
0-C&S. 

[ 0 l 0 ] Xmazfaio i>% 3 XftJBfto 3 &j£Mt 
[0 1 1 ] ni&foWicWbZ 3 ^tcT * ? * x- £ 

[012] *mK%tozw49mmm(o£x.7&iM 
[0i3] *mnic%t>zn5 m/asmo&'&TcMt 
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* [014] amwwcisvi &f---7*0£j&&wi 
[0i5] *miictot> 6 $mBm.<D&x5&]n 

[016 3 BK9Wl5»©/<-y^3>e»-jr©« 

[017] JM3«l0l5*Di;«E7**»x-*4ia 
<) a - -MCJfcffl l/fcfl)£77Vf0-C*S. 
10 [018] m2mM&m<D2'A7z7>??*x-i!<Dfo 

[019] n3miam<D2'&7c7 9**x-*<D& 

It, 1>. 1,- • l&jcTd'^x-*. 10,, 1 
0,. 1 0»-2^7cri'^*x-$, 10 0,. 10 
0,, 1 0 0„-3#7cT*?*x-£. 2,, 2,.2„- 

pwmf^* . x. y, z am 

*. X" . Y' . Z' -jUEMtt. X" . Y" , Z" • • 
20 ABUeWK. CTL,, CTL,, CTL,- 

4. 8 -*y?7 : -$f—-7j\,m (iwaim 

A) . 5 -aillBfg (3HJ8P^f2. S5J?3M2) . 
. 1 2 (t*iffl^f3) . 2 7, 

hiss (tatting) . 
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